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T 
he New Year is here and we 
are already in the month of 
February 2013 and its well on 
its way to the SARL AGM, 

which is scheduled this year for 27 
April. Now is the time when motions 
applicable to the AGM are discussed 
and proxies are issued to those indi-
viduals who will attend the AGM. It is 
also the time of the year for the intro-
duction of the newly appointed incom-
ing council and the approval of the 
budget for the following fiscal year. I 
trust that you will all carefully study 
the AGM documentation  and ensure 
that you will either attend the meeting 
or hand your proxy to someone you 
can trust and who will honour your 
wishes/decisions. 
 On 18 April this year, the world 
celebrates World Amateur Radio Day 
with the theme "Amateur Radio - en-
tering its second century of disaster 
communication." 
 The SARL is  the National Body 
for Amateur Radio in South Africa and 
I believe that it is just fitting that the 
League also dedicates the first  four 
months of this year to support this 
theme and to celebrate a century of 
disaster communication within South 
Africa and, indeed,  on many occa-
sions to neighbouring and further 
afield entities far beyond our own bor-
ders. To celebrate this event ICASA 
has issued the call sign ZS9DCC 
"ZS9 Disaster Communication Cen-
tenary" to the SARL. It is meant to be 
used during public events to demon-
strate Amateur Radio to our fellow 
citizens. 

 We have already 
experienced keen 
support from affili-
ated clubs and HAM-
NET divisions who 
have used this spe-
cial call sign during 
some public events. I 
would like to invite 
clubs to take turns in setting up public 
event stations during the remainder of 
this period. Endeavour to demonstrate 
how amateur radio contributes to 
South Africa and South Africans 
though organised disaster communi-
cation support, search and rescue 
operations and efficient communica-
tion during different sporting events.  
 The ZS9 Disaster Communication 
Centenary will conclude with a gala 
event on 18 April at National Amateur 
Radio Centre. The SARL radio station 
will be on the air and the facilities 
open to the public for just a visit to the 
station and the NARC or to operate 
the station with the special call sign. 
The SARL depends on your enthusi-
astic support to make a success of 
this special event and to take amateur 
radio to the public and show them the 
benefits and services of our hobby. 
 Die SARL is bevoorreg om hierdie 
jaar ‘n rekordgetal lede te kon welkom 
heet. Dit is ‘n klinkklare bewys dat die 
SARL ‘n diens lewer aan die ama-
teruradiogemeenskap in Suid Afrika. 
Baie dankie aan almal wat ernstig is 
oor hulle stokperdjie en die SARL 
ondersteun. Die groter ledetal van die 
SARL is ook ‘n aanduiding aan die 

(Continued on page 5) 

From the President 
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R 
adio Amateurs worldwide 
will be dedicating this year’s 
World Amateur Radio Day 
on 18 April to disaster com-

munication with the theme “Amateur 
Radio – entering its second century of 

disaster communications.”  
 The first record of the use of ama-
teur radio supporting communications 
during a disaster dates back to 1913 
during severe flooding in the mid-west 
of the USA. Nobel Laureate, Jack 

Kirby, who re-
ceived the Nobel 
Prize for Physics 
in 2000 for his 
development of 
the integrated 
circuit, related 
the story of how 
in the late twen-
ties, his father 
who ran a small 
electric company 
with customers 

(Continued on page 6) 

SARL National Convention  

26 - 28 April 2013 
 

26 April 
Social get together at the West Rand ARC Club house 

 

27 April 
Morning - SARL AGM (venue to be announced) 

Afternoon - visit to the Hartebeeshoek Radio Astronomy Observatory 
Evening - SARL Awards Dinner at Sula Via 

 

Hosted by the West Rand ARC  

Amateur Radio – entering its second cen-
tury of disaster communications 

Hans van den Groenendal, ZS6AKV 

John Streeter (call sign O-A4Z) in his “radio station” in 1926  

owerhede van die erns waarmee ons 
die stokperdjie bedryf. Ek vertrou dat 
u die spreekbuis vir die SARL by 
klubbyeenkomste en vergaderings 

sal wees en mede-amateurs sal oor-
reed/aanspoor om ook die regte ding 
te doen! 
 
Groete van hok tot hok. 

(From the President from page 4) 



6 Rad io ZS 

scattered across the rural western 
part of Kansas, used amateur radio to 
communicate. He said, “While I was in 
high school, a huge ice storm 
knocked down most of the poles that 
carried the telephone and electric 
power lines. My father worked with 
radio amateurs to communicate with 
areas where customers had lost their 
power and phone services.”  
 The use of Amateur Radio to aid 
the community is not new to South 
Africa. The Cape Argus of 6 March 
1926 ran a lead story with the heading 
“Radio finds San Francisco Widow’s 
kin in Congo – sisters plea flashed to 
African wilds!” “Reaching into the 
heart of darkest Africa, the radio has 
found for Mrs Lydia Nelson, of San 
Francisco, a brother lost to her for 25 
years.” 

 Mrs Nelson had read about the 
successes of Cape Town Radio Ama-
teur John Streeter and in a passionate 
letter asked him to use radio to find 
her brother. At the time, radio was in 
its infancy. John, very much the pio-
neer at the time, sent a description to 
three other ‘radio stations” and ask 
them to transmit the information. 
Within three days, Mrs Nelson’s 
brother was found, not in the Congo 
but in Windhoek, South West Africa 
(now Namibia) 
 The Cape Argus ended the article 
with “Incidents such as this bring 
home to one the wonderful power of 
the wireless broadcasting station. 
Imagine it! A man sits in a room in 
Cape Town in front of a small circular 
object known as the microphone and 
is able to talk directly to the whole of 
South Africa. He is able to make a 

(Disaster Communications from page 5) 

(Continued on page 7) Cutting from the Cape Argus 6 March 1926 
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direct personal appeal by word of 
mouth and in fact wields a tremen-
dous power. And yet there are still 
people who gravely question whether 
“this wireless” has come to stay or is 
it only a passing fancy!” 
 The question is often asked, with 
cell phones so ubiquitous, do we still 
need radio amateurs? Frequently, 
immediately after a disaster, such as 
an earthquake or a Tsunami, if the 
formal communications systems are 
not destroyed, they crash due to ex-
treme overload! Radio Amateurs with 
a transceiver and some copper wire 
get communication going from just 
about anywhere in no time. Earth-
quakes in Japan, India and Hawaii 
have proved that the first communi-
cation from a stricken area comes 
from radio amateurs. It is no different 
in South Africa, when the Laingsburg 
flood happened in 1981; Cape Town 
Radio Amateurs who packed up their 
equipment and set up an HF radio 
link provided the only communication 
during the first few days between the 
police in Laingsburg and the Cape 
Town Disaster Centre. 

 This agility is possible because 
radio amateurs are wide spread and 
can set up their own radio relay link 
to meet whatever condition exists at 
the time. It is however essential that 
these relay stations outside the dis-
aster area are well equipped with 
antennas as the make shift station 
invariably works under adverse con-
ditions. In modern times that often 
becomes more difficult as local coun-
cils place unreasonable restrictions 
on antenna towers and structures in 
the name of being environmental 
friendly. Little attention is given to 
radio amateurs who provide a valu-
able service to their and other com-
munities. 
 While we may not be using radio 
amateurs to locate a brother in the 
deepest jungles of Africa, they still 
help stricken yachts at sea. In addi-
tion, to keep their hand in it, they pro-
vide communication services at 
sporting events, cycle tours and mo-
tor rallies.  
 Congratulations on a century of 
helping others with communication 
when it is most needed. 
 

(Disaster Communications from page 6) 

DXpedition To Swains Island, 
NH8S (IOTA 0C-200) 

Barry Fletcher, ZS1FJ/9V1FJ  

S 
wains Island is a coral atoll 
located some 320 km north 
of American Samoa and 
about 13 degrees south of 

the equator.  
 In September 2012, I had the 
great privilege of being part of the 
Swains Island DXpedition. In May, I 

had just completed 
a one man (which 
should have been 
two-man but Deon, 
ZS1ZL’s XYL was not well) DXpedi-
tion to the Caribbean. You can read 
about this trip in DX Magazine. I was 

(Continued on page 8) 
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rather exhausted due to the tough six 
islands in 11 days and 24/7 operating 
schedule, and pledged to take a rest.   
 Nevertheless, when I heard about 
the DXpedition to Swains I contacted 
Craig, K9CT, the co-leader, and he 
welcomed me as 9V1FJ/ZS1FJ as 
adding spice to the make-up. I had 
managed a host of one man DXpedi-
tions, to various geographical coun-
tries (notably ZL8, FO, etc. and some 
memorable IOTA’s around South Af-
rica, namely Bird island (AF-079), 
Seal island (AF-077), Elephant Rock 
(AF-085) and not forgetting our club 
event to Robben Island (AF-064). 
These were all with fine members of 
the Cape Town Amateur Radio Cen-
tre and sadly just about all silent keys 
now. However, I was a traditional op-
erator concentrating on SSB and pa-
per logs, so it was with some trepida-
tion that I would have to manage 
N1MM logging programmes. In addi-
tion, for the first time be subject to 
operating targets approaching 4 per 
minute.  
 When Arnie, N6HC, the team phy-
sician, learned I was near 80, he 
asked a lot of questions about my 
fitness, and I did check with my own 
physician. When he learned I was a 
prominent mountaineer and had 
climbed El Kapitan in Yosemite and 
climbed and opened many rock climb-
ing routes, that helped. However, that 
was many years previously.  
 The team had access to Swains 
by courtesy of the Jennings family 
who own the island. They live in Pago 
Pago (pronounced Pango Pango), 
American Samoa. The DXpedition 

cost some $300 000 and the radio 
amateur worldwide community gener-
ously contributed. I noted afterwards 
that for example well-known Chris, 
ZS6EZ, donated. We team members 
all contributed a nominal compulsory 
basic amount.  

(Swains Island from page 7) 

(Continued on page 9) 
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 I was determined that ZS DXers 
should be looked after. Therefore, in 
the event, every day, ZSs were 
looked for and this was discussed. It 
was a pity that more did not take ad-
vantage but nevertheless a consider-
able number were successful as the 
bands were often open at even usual 
hours.  
 Who could not resist such a way 
out coral atoll island in the South Pa-
cific?  
 The active team consisted of 
Craig, K9CT, Joe, W8GEX, Tom, 
ND2T, Lou, N2TU, Joe, AA4NN, Alan, 
K5AB, Mark, NA6N, Charlie, W6KK, 
Arnie, N6HC, David, N6HD, Clark, 
W8TN, Hal, W8HC, Carl, K9CS, 
Jerry, WB9Z, Mike, K9NW, and the 
“foreign” team members Hawk, 
SM5AQD, Dietmar, DL3DXX, and 
myself, 9V1FJ/ZS1FJ. Jurgen, DJ2VO 
was injured on the way and missed 
being on the island.  
 On September 1, 2012, I flew 
from Singapore to Honolulu on United 

Airlines. The same day, due to the 
international date line’s day saving, 
we all met in the Best Western Hotel 
in Honolulu, near the airport. After a 
day or so of socialising and getting to 
know one another, we left on Hawai-
ian Airlines for American Samoa, a 
long 5 hour flight in a packed plane. 
We stayed overnight in the Trade 
Winds Hotel and the following morn-
ing we were taken to the harbour to 
board the “Lady Naomi”, a ship which 
was to take us on a 22 hour “sail “ to 
Swains Island. We were told it would 
be a “rolling” voyage- and it WAS – a 
couple of the team were quite sea-
sick, even after taking Scopolamine 
patches, supplied by Arnie, N6HC. 
The “Lady Naomi” is an old vessel, 
rusty and the bunks for sleeping were 
occupied by some “creatures.” I was 
one of the few who slept there, down 
below, while most of the team dozed 
in the main lounge. (I have sent the 
SARL a DVD I made up so you can 

(Swains Island from page 8) 

(Continued on page 10) 



10 Rad io ZS 

see some of this, and from some of 
the pictures printed here).   
 After 22 hours, we arrived at 
SWAINS Island, and what a great 
sight it was. Imagine a coral reef, right 
round the island – very deep waters 
on the outside of the reef, and shal-
lows in the strip to the beach. Well, it 
is not a real sandy beach but basi-
cally, crushed coral. Getting off the 
ship in the turbulent waters on to the 
skip was quite a challenge.  
 When we arrived, the tents were 
up and the eating quarters were ready 
for us to enjoy some chilled coconut 
milk. Let me explain. Part of the deal 
for the DXpedition was that we had 
cooks, part of a team of 12 to service 
our needs. The cooks travelled with 
us and there was, set up in advance 
of the DXpedition arriving, a full 
kitchen on the island with freezer, 
tons of bottled water, cokes, etc., and 
beer for the taking. Coffee, tea and 
drinking chocolate were there for us at 
all times. Our meals were great and in 
the evenings, subject to operating 
schedules, we partook of, at times, 
even delicacies like crab, lobster, 
spare ribs, sausages and much more. 
So we never suffered.  
 Our “tent city” was situated on the 
west side of the island while the two 
operating tents were on the north 
side. It took us the better part of a day 
and a half to set up the antennas. The 
two antenna fields were set well apart, 
one for CW and the other for SSB and 
RTTY. We never had inter-reaction. 
We used appropriate filters.  
 Three operators manned each 
operating tent. We used a unique sys-

tem for operating. The 18 team mem-
bers, subdivided into groups of six - 
three for CW and three for SSB/
RTTY, would each have shifts of three 
hours. Then 6 hours off ….. around 
the clock. This was onerous and tiring 
as the six hours were for sleeping, 

(Swains Island from page 9) 

(Continued on page 11) 
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eating, washing and chatting. We 
slept in our shoes and clothes. There 
was a lot of fellowship round the 
kitchen table. So most of us felt sleep 
deprived. The worst part, for example, 
was getting up out of our stretchers to 
operate a three-hour shift at 2 am. 
Alarm clocks were essential. Effec-
tively we would arrive at the operating 
tent 15 minutes before the time. 
 For hygiene, we had a shower 
tent housing a 189 litre drum filled 
with rain water. Rainwater was abun-
dant. A dish was used to pour the wa-
ter over one’s body and wash off with 
soap. We had two loos in an adjacent 
tent flushed with seawater.  
 Operating was hectic and the 
three hours were action filled, with 
literally thousands calling us at any 
given time. Only at some hours was 
propagation a bit quiet. Operating side 
by side with headphones the chatter 
was amazing. Typically, in my tent, 
we would be using frequencies like 
10, 17 and 40 m. However, that 
changed all the time. 20 m was a 
problem for a while due to phase 
noise problems. 
 The IC 7600’s worked well and 
the KPA 500 W Elecraft amplifiers 
were perfect for the job. The four gen-
erators never failed. For 10, 12, 15, 
17 and 20 m we used SVDA two ele-
ment vertical arrays - sort of phased 
vertical dipoles. These were “planted” 
on the coral beach and coax fed to 
the operating tents. For 30, 40, 80 
and 160 m we used vertical ground 
plan arrays. We had major storms and 
we had to re-assemble the antennas 

half way through. We lost the 160 m 
Titanex vertical.  
 Dietmar, DL3DXX, was a power 
of strength with the low band antenna 
arrangements. Mark, NA6M, was our 
communications expert and brought 
along the Satellite phone assembly. 
We had limited e-mail arrangements 
via this facility.  
 As for myself, the transition to 
N1MM computer logging was an ex-
perience. However, with help I was 
soon working the bands. We achieved 
some 105 000 QSOs.  
 It was amazing for me to work a 
number of ZS1s and 6s. I believe we 
really tried to work the ZS’s and if only 
there were more active DXers in 
South Africa there would have been 
considerably more ZS contacts, as 
the bands were open sometimes well 
beyond expected times. Deon, 
ZS1ZL, kept in touch and updated my 
ZS1FJ website.   
 DXing stimulates amateur radio 
and we must do more to encourage 
this activity. Sadly, as our SARL 
member’s age, they often lose heart 
as they move to retirement villages. 
We should help them, by our amateur 
radio spirit, to set up operating QTH’s 
with ICASA’s approval outside of their 
residences, for example, at a son or 
daughter’s home with an antenna ar-
ray. More urgently, we need remote, 
even club type, facilities which can be 
operated by our repeater system. 
Thus, we need more contributions to 
our repeater groups who do an amaz-
ing job. ICASA will I am sure be very 
co-operative. The big guns would then 
be joined by many more.  

(Swains Island from page 10) 

(Continued on page 12) 
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S 
olar cycle 24 is due to peak 
in 2013 but “we'll see a very 
weak solar maximum in 
2013, if at all…this could be 

the last solar maximum we'll see for a 
few decades.” If you are interested in 
VHF DX get going – time is running 
out! 
 
The nature of TEP 
 Ray Cracknell, ZE2JV (SK) work-
ing out of Salisbury, Rhodesia, wrote 
a fascinating article “Transequatorial 
Propagation of V.H.F. Signals” in QST 
December 1959. He concluded: - “For 
the purposes of this account, TE 
propagation is defined as v.h.f. propa-
gation between points on opposite 
sides of the geomagnetic equator, 
and at least 1 000 miles from it, with-
out intermediate reflection from the 
surface of the earth”. It was estab-
lished during tests with amateurs in 
1957 - 58, particularly in Cyprus, there 
were two target zones. In the south, 
f r om  approx im a te ly  P re to r ia 
(Johannesburg is just south of this 

zone) up to a line across Africa cutting 
through northern Mozambique, central 
Zambia and central Angola. In the 
north, this main zone commences at 
the southern Mediterranean and ends 
in a line through northern Italy across 
Europe. Extension zones for weaker 
TEP working encompass a much lar-
ger area centred on these zones.    
 More than 50 years later VHF 
amateurs in South Africa will agree 
with these facts. We know the mode 
is very dependent on high solar radia-
tion of the F layer. The ionisation cen-
tre is the geomagnetic equator sloping 
slightly southwards east to west from 
the Horn of Africa to Equatorial 
Guinea, whereas the geographical 
equator extends across Africa through 
the northern tip of Lake Victoria, some 
1 000 km further south. 
 It might be a surprise to learn that 
a transmission from the better-sited 
northern ZS area travels nearly 7 000 
km before making landfall in the Medi-
terranean, or further, up to about 8 

(Continued on page 13) 

Trans Equatorial Propagation in South Africa 
Ian Roberts, ZS6BTE 

  I had the option of using 9V1FJ 
or ZS1FJ but it was decided as I live 
more permanently in Singapore, this 
should be my operating call sign. 
However, my heart was with my ZS 
colleagues. We are fortunate to have 
such a fine body as the South African 
Radio League. I, in turn, cannot think 
of a finer club than the CTARC and I 
am grateful for the friendship of all 
the members. These fine bodies 

have encouraged me to travel and 
operate beyond our borders.   

 
 
 
 
 
 
 
 
 

God bless ham spirit! 

(Swains Island from page 11) 
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000 km (Austria, Hungary) if condi-
tions are better. Therefore, it is not 
possible to work countries over the 
greater part of the African continent 
under typical TEP conditions and log-
ging these countries is challenging for 
ZS operators.  

Fig 1: TEP geometry after ZE2JV 
 
ZE2JV noted on 50 MHz a few watts 
of power into a simple vertical an-
tenna was received strongly in the 
northern hemisphere, indicating a 
path transmission mechanism nearly 
loss less and resembling a 
waveguide. From Salisbury, he also 
raised a 432 MHz Yagi to 45 deg ele-
vation and there was no apparent re-
duction in signal strength received in 
the Mediterranean area. In cycle 19 
(~1958), when these tests were un-
dertaken, the Solar Flux Index peaked 
at 345 – very high. 
 According to TV DXer Roger Bun-
ney in his booklet Long Distance Tele-
vision 1976, at sunset the two daytime 
F layers break up and merge into the 
F2 layer approximately 400 km high. 
This breaks up into small clouds and 
multiple reflections occur as signals 

are scattered through the cloud re-
gion. Signals, as for conventional F2 
layer propagation, suffer multiple im-
ages, smearing and have a character-
istic flutter effect. In winter, the cloud 
is less expanded by heat and the ions 
thus more compacted in unit volume, 
increasing the MUF. 
 During solar cycle 21, Costas, 
SV1DH, and ZS6PW (SK) conducted 
timing pulse tests to learn more about 
the TEP path using the frequency and 
time references available at the time. 
SV1DH writes “Back on cycle 21 
(1982), we conducted E-TEP propa-
gation delay measurements from Ath-
ens to Pretoria on 28, 50, 144 MHz. 
The net result was that prop was 
through depletion ion layer waveguid-
ing at an average height of  600 km, 
when, after sunset on ionospheric 
height, this huge irregularity rose 
slowly hundreds of km and enough to 
be seen at both ends of path.” 
 Solar activity peaks every 11 
years and the peak last 2 - 3 years. 
The peak months are around the 
equinox with the sun over the equator, 
i.e. March and September. The worst 
period for South Africa is December 
and January even during active solar 
conditions when the sun is far south 
and a long way from the geomagnetic 
equator. During our mid-winter TEP 
coupling to Sporadic E in the northern 
hemisphere, where it is summer, 
helps the propagation to northern 
Europe. Sporadic E occurs infre-
quently in Southern Africa (South Af-
rica has the world’s lowest occur-
rence) so TEP is easy to identify, 
unlike other circuits such as North 

(TEP from page 12) 

(Continued on page 14) 
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America to South America and Aus-
tralia to Japan which have a high inci-
dence of SpE, so there is room for 
confusing n/s path SpE as TEP in 
those areas. 
 It was noticed in travelling around; 
operating portable from various loca-
tions in southern Africa, there is a 
TEP gain slope of about 10 dB per 
100 km as one travels from Johan-
nesburg northwards towards the 
n o r t h e r n  L i m p o p o  p r o v i n c e 
(Polokwane/Pieterburg). Therefore, 
Polokwane ~300 km north is about 30 
dB better off than Johannesburg, for 
example. As one approaches the 
Zambezi the gain slope is less steep, 
but locations such as the Caprivi Strip 
in Namibia, northern Botswana and 
northern Zimbabwe are vastly supe-
rior locations than anywhere in ZS.  
 
TEP Modes 
 From the above, TEP is obviously 
a complex mechanism and in modern 
terminology has two main modes, to 
which a sub-mode may be added. 
 
Afternoon TEP (aTEP) 
 Under current solar cycle 24 con-
ditions (rather poor), from about mid-
day the MUF reaches 48 MHz and TV 
transmitters from Iran, Syria and the 
UAE begin to appear. As the MUF 
rises further the channel R1 TV trans-
mitters on 49 MHz appear from Arme-
nia, Hungary and the Ukraine, etc, 
followed by 50 MHz amateur traffic 
such as 50 MHz beacons from the 
Med (SV1SIX and 5B4CY prominent) 
and amateur operators from the re-
gion. 

 This mode lasts until after sunset 
and provides the best DX conditions. 
The amplitude flutter effect is limited 
compared to eTEP and there is little 
frequency shifting of a RF carrier. The 
frequency stability was confirmed over 
years by monitoring the German, 
Swiss, and Austrian 48,25 and 49,75 
MHz TV carrier frequencies (now 
QRT) which were locked to rubidium 
quality oscillators and generally fre-
quencies were within 1 Hz or so of the 
nominal value. In other words, there is 
little Doppler shifting of the carrier, the 
Doppler “look angle” is also just about 
zero because of the great distance. 
This mode may fade out slowly, or 
transform over the next period to 
eTEP, typically after about 19:00 local 
time. 
 It would be easy to confuse aTEP 
with F2 propagation. The difference is 
the propagation distance. If it were 
F2, TV carriers, etc., from central Af-
rica would be received in ZS. Since 
they are seldom received during day-
time hours, it is easy to ID the mode 
as aTEP. Daytime reception of these 
transmitters would indicate F2 layer 
operation rather than aTEP.  
 Fig 2 illustrates multipath as 
viewed on a TV picture.  A TV line 
scan takes 64 µs, several ghostly im-
ages of inverted phase (white instead 
of black) are visible each side of the 
main picture information and at the 
speed of light, 0,3 km per µs, one can 
calculate the respective times of arri-
val and glean some information re-
garding timing of the various picture 
elements.  
 It is apparent multipath picture 

(TEP from page 13) 

(Continued on page 15) 
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information of the announcer’s face 
arrives at the beginning and end of a 
scan line representing distance differ-
ences of 0 to 64 µs, i.e. 64 x 0,3 km = 
19,2 km and this is maintained for the 
update rate of 25 Hz (0,04 seconds). 
It would be interesting to lengthen the 
scan time if possible to several hun-
dred µs to see just how far in time this 
multipath exists. Under eTEP propa-
gation (described below) the picture 
breaks up completely into vertical 
bands. 

Fig 2: Muro, Portugal on 48,242 MHz 
received under good aTEP conditions 
14:00 4 May 2012 
 
Evening TEP (eTEP) 
 Occasionally there would be no 
aTEP and conditions manifest as 
straight eTEP after dark. This always 
indicates poor TEP conditions. 
 Usually aTEP would change to 
eTEP with or without a fade-out dur-
ing the transition and this mode is 
strongest around 19:30 to 20:30 or so 
local time. It provides by far the high-
est MUF, over 144 MHz from Pretoria 
and Johannesburg under best condi-
tions and is characterised by “flutter-
fading.” TV carriers on 55,25 and 

62,25 MHz appear from Syria and 
Jordan and the TEP path tends to 
shorten a bit, losing central Europe 
somewhat and centring on the Med 
area. 
 This cycle ZS6 operators have 
worked to Greece and Italy on 70 
MHz from as far south as Johannes-
burg on CW and WSJT ISCAT modes 
(SSB in northern ZS) under eTEP 
conditions. The MUF has peaked 
about 77 MHz seen from Johannes-
burg. 
 The tumultuous nature of the 
propagation is even more diverse 
than one would think and this is read-
ily observed on TV pictures received. 
All synchronisation information is de-
stroyed and it is impossible to lock a 
DX TV picture on eTEP. To counter 
this a method of turning off sync proc-
essing in the Philips demodulation 
chip in PC TV cards is used so that 
the picture is displayed stripped of 
sync (i.e. with a manually adjusted 
free running time base). Of course the 
in-band selective flutter-fading caused 
by multipath reception (group delay) 
cannot be compensated for and the 
picture takes on a characteristic ap-
pearance reminiscent of water boiling 
in a pot with fast out-of-context transi-
tions from black to peak white caused 
by all the phase cancellation and 
phase summation and placing video 
AGC processing under pressure. 
 This multipath has implications for 
SSB operation and at times copy is 
difficult with cranky squeaks accom-
panying dropout of audio information. 
CW should not be sent too fast as 
complete “dahs” and “dits” will be lost, 

(TEP from page 14) 

(Continued on page 16) 
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losing the copy. In Fig 3 captured in 
the time domain, there are frequent 
dips to noise level in the slow CW 
caused by lack of reflection and anti-
phase combination. In addition, vari-
ous enhancements, well above the 
average carrier level, resulting from in
-phase combination. Due to all this, 
eTEP signals might need a higher 
signal-to-noise ratio to copy them 
properly. The average signal-to-noise 
ratio shown is about 10 dB with peaks 
around 15 dB. The ZS6DN beacon 
used 4 long Yagis pointed north and 
100 W apparently. 

Fig 3: Morse letter “N” from a sound 
recording by SV1DH in Athens of the 
ZS6DN 144 MHz beacon 1978. 
Sound file processed for display by 
ZS6BTE 
 
Late Evening TEP (leTEP) 
 This mode has not been de-
scribed in any easy-to-read literature I 
can find. It occurs often enough 
(possibly around 10 - 20% of the oc-
currence of eTEP) in the evenings 
after 20:00, peaks around 21:00 and 
may last until 22:00 local time before 
slowly fading. It always follows eTEP. 
It is characterised by a dramatic short-

ening of the earlier eTEP path, to the 
extent the Mediterranean region is 
received very weakly, if at all. It offers 
VHF communications with central Af-
rica, distance only 3 000 km, which 
flies in the face of conventional TEP 
mode and distance theory. It does not 
normally offer an enhanced MUF, and 
may be limited to 48 MHz or so. Very 
strong signals are received from the 
48 MHz TV transmitters in Kenya 
(particularly), Cameroon and Equato-
rial Guinea (i.e. across a broad front), 
and 50 MHz beacons from the area 
may become audible. Severe multi-
path and considerable Doppler fre-
quency shift are inherent. It is not spo-
radic E. 
 In Fig 4, a “peak hold” function of 
a few seconds on a spectrum ana-
lyser was used to capture the peak-to-
peak Doppler shift of 26 Hz on the 
Kenya channel E2 TV transmission. 
The nominal carrier frequency at the 
time was 48,249961 MHz. It needs 
either a reflecting surface moving at 
high speed laterally or vertically or 
both to produce an effect such as this 
as the “look angle” is close to zero 
degrees. Not visible here is the simul-
taneous (instant) Doppler shift in real 
time which had both negative and 
positive values. Kenya is 1 000 km 
south of the normal geomagnetic 
equator and reception of this transmit-
ter in ZS indicates the reflecting zone 
has extended far to the south, so that 
the transmitter is “under” the zone 
sufficiently to allow reflection to the 
south without exceeding the critical 
frequency. Latitudinal enlargement of 
the geomagnetic equatorial zone un-

(SDR from page 15) 
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der good TEP conditions is well 
documented.  
 Alternatively, an immense verti-
cal zone of ionisation might occur 
over the geomagnetic equator par-
tially isolating South Africa from the 
northern hemisphere and allowing 
ready reception of the central African 
area by backscatter from this sheet 
of ionisation. This requires intense 
ionisation and compaction of the 
zone otherwise; the critical frequency 
would be exceeded, yielding only 
weak backscatter signals in the 
south. If this latter possibility is in 
play, it needs high velocities of re-
flecting components to produce the 
measured Doppler shifts illustrated in 
Fig 4. The vertical sheet possibility 
becomes attractive when examining 
amateur stations received under 
these conditions – African stations on 
or just south of the geomagnetic 
equator (Equatorial Guinea, Gabon, 
Cameroon, etc) are readily received, 
while stations just north of it 
(Senegal, Chad, etc), and further 
north, remain illusive under leTEP. 

 The frequency-shifting phenome-
non requires the bistatic range L in 
Fig 5 to change at a rate fast enough 
to generate measurable Doppler 
shift. Bistatic Doppler shift is propor-
tional to the rate of change of bistatic 
range in period “t1-t” seconds. Thus, 
two bistatic ranges are calculated, 
firstly at time “t,” then at time “t1” sec-
onds. During this time period the tar-
get has moved and increased or de-
creased the bistatic range. The two 
values are subtracted to provide the 
change in bistatic range as at time t1. 
Change in bistatic range: ΔR = (RTX 
RRX – L)t – (RTX RRX – L)t1 
 If the range has increased, the 
Doppler shift will be negative, and 
positive if the range has decreased. 
The shift can be negative even if the 
“target” (the ionised zone) is moving 
closer to the receiver. As shown in 
Fig 4 both shifts can happen at the 
same time indicating different ionised 
zones moving at different speeds 
and directions as viewed by the re-
ceiver. Around the ellipse bistatic 
range does not change or when the 
target moves along L, so bistatic 

(TEP from page 16) 

(Continued on page 20) 

Fig 4: Peak-to-peak Doppler shift of 
26 Hz on the Kenya 48,25 MHz TV 
signal 

Fig 5: Doppler shift is explained by 
changes in the bistatic range L 
(Wikipedia) 
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ANNOUNCING THE RELEASE OF ANNOUNCING THE RELEASE OF 

THE KENWOOD TSTHE KENWOOD TS--990S990S  

  HF/6m TRANSCEIVER HF/6m TRANSCEIVER   
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 Main and sub-band receiver based on ground-breaking 
technology first tested on the TS-590S 

 
 Transmitted audio quality found previously only on the TS-950S and 

TS-850S  
 
 Three DSP units are used, one on each major block of the TS-990 – 

main band, sub-band and the band-scope 
 
 Advanced AGC Control – permits long hours of listening on the 

band without tiring the listener. 
 
 Touch sensitive screen to QSY - plus built-in DSP Equaliser – a first 

in  desk-tops ! 
 
 Two USB-equipped ports on the front of the radio ! 
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Radio Accessories &  
Data Modems 

9 Carnation street Gallo Manor 
P O Box 691 Gallo Manor 2052  

South Africa 
Tel +27 (0)11 802 2976 

Fax: +27( (0)86 615 3597 
 

Email: radioacc@telkomsa.net 
Web: www radioacc.co.za 

ANNOUNCING THE RELEASE OF ANNOUNCING THE RELEASE OF 

THE KENWOOD TSTHE KENWOOD TS--990S990S  

  HF/6m TRANSCEIVER HF/6m TRANSCEIVER   
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 Main and sub-band receiver based on ground-breaking 
technology first tested on the TS-590S 

 
 Transmitted audio quality found previously only on the TS-950S and 

TS-850S  
 
 Three DSP units are used, one on each major block of the TS-990 – 

main band, sub-band and the band-scope 
 
 Advanced AGC Control – permits long hours of listening on the 

band without tiring the listener. 
 
 Touch sensitive screen to QSY - plus built-in DSP Equaliser – a first 

in  desk-tops ! 
 
 Two USB-equipped ports on the front of the radio ! 

Introducing  

THE  WOUXUN 

 
KG-UV920P and KG-UV6D Dual Band Mobile and Dual 
Band Portable both with cross-banding capability 
 
The KG-UV-920P comes with separation kit to operate the 
control head remotely  - the kit is not an optional  
extra as with other makes and models!! 
 
Both at prices you can afford!! 
KG-UV920P below R3600.00 and the KG-UV6D 
below R1500.00 !! 
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Doppler shift then is = 0. 
 
TEP backscatter 
 This works when both antennas 
point to the north. Intense ionisation 
of the TEP zone is required, such as 
occurs under ideal eTEP or late eve-
ning TEP conditions. Amateur back-
scattered signals are weak and may 
not be readable from the Johannes-
burg area. The situation improves as 
one moves north along the gain 
slope mentioned. In the absence of 
sporadic E in this part of the world, it 
is the way to work on low VHF, other 
than by meteor scatter, our 
neighbouring countries. 
 
Equatorial Zone propagation 
 This mode is an east-west phe-
nomenon and in my experience 
takes place in the local daytime 
hours commencing at 07:00 up to 
dark. Intense solar activity is a pre-
requisite and the mode is rare in 
South Africa. 
 It accounts for a few 50 MHz 
contacts with Hong Kong, Hawaii and 
northern Australia. DX entities need 
to be close to the equator, ~20 de-
grees, and reception is limited to the 
northern part of ZS6. It is mentioned 
alongside TEP as there is the possi-
bility of coupling between this mode 
and true TEP - Equatorial Zone 
propagation can circumnavigate the 
globe all along the equator, or at a 
small angle to it. It touches down 
sparingly so there are no propagation 
indicators and is the longest distance 
ionospheric mode available on VHF. 
It is astonishing, for example, to work 

KH7 (~19 250 km) on SSB at 07:00 
local time direct path to the east just 
after equinox (early April 2000) with 
nothing else heard at the time.  
 
Propagation Indicators 
 Operators new to 50 MHz, this is 
understandable, and many experi-
enced operators, can be clueless 
regarding the many indicators avail-
able. For instance, the importance of 
IDing and using TV transmissions as 
indicators is relatively new to most 
amateurs. However, the whole of 
Europe other than Hungary and ex-
treme Eastern Europe is now QRT 
on low VHF TV broadcasting result-
ing from the move to digital TV, so 
this valuable resource is no longer 
available. Australia is also QRT on 
low VHF TV as is the USA and Can-
ada. The oscillators used in the TV 
transmitters listed below are mature, 
other than the new ones, and do not 
change much during 12 years of 
monitoring. 
 
See Table 1 for a  few important VHF 
propagation indicators for ZS opera-
tors. There are dozens of 50 MHz 
beacons listed on the internet and it 
is a good idea to enter some into 
scan memory, particularly for coun-
tries where low VHF TV is no longer 
in use. 
 
More on TEP 
  Satellite technology has consid-
erably enhanced our knowledge of 
the TEP mechanism, referred to in 
scientific circles as equatorial plasma 
bubbles, plumes or Equatorial 

(TEP from page 17) 

(Continued on page 21) 
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Spread F (ESF) at heights around 400 
km. Gravity waves at low latitudes are 
thought to act as seeds for equatorial 
plasma bubble formation. Various 
satellites have been used including 
military and the GPS range and their 
beacons are monitored for amplitude 

and frequency scintillations. Equato-
rial plasma bubbles are intervals of 
depleted and irregular plasma densi-
ties that degrade communication sig-
nals i.e. exactly what is wanted for 
successful TEP operation from the 
amateur standpoint. By measuring 

(TEP page 20) 

(Continued on page 22) 

Item Frequency Information – use USB to hear properly 

Woodpecker RA-
DAR 

34,262 + others Med area (Syria) 7,5 Hz PRF Russian early warning 

RADAR 36,924 Cyprus, ionospheric sounding 

RADAR 41,424 Cyprus, ionospheric sounding 

SNOTEL RADAR 41,700 Nepal snow telemetry, fast woodpecker 14,5 Hz PRF 

New Zealand  TV 45,239589-599 Te Aroha 100 kW 

New Zealand  TV 45,249978-985 Wellington 100 kW 

New Zealand  TV 45,260350-371 Hikurangi 100 kW 

Iranian TV 48,239620-640 central west Iran along Iraq border – main indicator 
130 kW 

Equatorial Guinea 
TV 

48,2490 Malabo Island, broadband hash no AM sidebands 

Cameroon TV  48,249750-860 Douala, Cameroon – main indicator 32 kW 

Kenyan TV  48,249952-978 South west Kenya on Lake Victoria – main indicator 
15 kW 

Syrian TV 48,250150-173 Homs, south west corner near Lebanon border 160 
kW 

UAE TV  48,250211-259 Dubai 150 kW 

Ukrainian TV 49,739594  Buky (central) and Simferopol (far south) 1 Hz sepa-
ration 50 kW 

Hungarian TV 49,744789-806 Nagykanizsa in s/w, to QRT 2015 – main indicator 50 
kW 

Russian TV 49,747383-411 Moscow 200 kW 

Moldovian TV  49,748812-
9.749 

Cahul cyclic drift carrier has howling sound 12 kW 

Tajikistan TV 49,749987-91 Dushanbe, s/w near Afghanistan border – main indi-
cator 30 kW 

Belarus TV 49,750000 Minsk in central Belarus, stable carrier (many TXs at 
QRG) 25 kW 

Russian TV 49,760420-423 Rostov-na-Donu S/W Russia on Ukraine border 45 
kW 

SV1DH beacon 50,040 Athens, Greece – main indicator 25 kW 

TR0AJJ beacon 50,0485 Libreville, Gabon – main indicator 15 w 

5B4CY beacon 50,499 Cyprus – main indicator 20 w 

VK6RSX beacon 50,304 Western Australia 50 w 

Table 1 for a  few important VHF propagation indicators for ZS operators. 
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wave propagation through these 
plasma bubbles, movements and 
densities can be derived and used in 
explanatory modelling. In Fig 6, it is 
clear the vertical plasma velocity is 
around 45 m/s (162 km/h) at 20:00 
hours (the peak time for eTEP) at 
equinox March and September. In 
other words, the plasma bubble has 
about two hours in the period from 
sunset to 20:00 local time to get to 
maximum altitude of ~400 - 600 km 
depending on the F layer altitude at 
sunset. For a while after local sunset 
the layers at attitudes around 400 - 
600 km are still in sunlight and ex-
periencing radiation. When no longer 
in sunlight the rate of ascent reaches 
zero around 22:00 and goes strongly 
negative loosing height fast as mid-
night approaches. The vertical move-
ment is coupled to a predominately-
eastward movement of the plasma 
bubble, around 100 m/s (360 km/h) 
due to local electric fields, it is 
thought. The vertical plasma velocity 
for strong ESF can reach 50 - 60 m/s 
(216 km/h) at a solar flux index of 
250 (high solar radiation – solar 
maximum), falling to 5 - 10 m/s for a 
solar flux index of 70 (quiet solar 
conditions – solar minimum). Thus, 
good TEP conditions require ESF to 
attain maximum altitude under high 
solar radiation, and altitude is a more 
important parameter than the vertical 
velocity, which could be short-lived. 
 These high horizontal and verti-
cal velocities of the plasma bubble 
explain the Doppler frequency shifts 
measured in Fig 4. 
 

Fig 6: Local time variation of the 
equatorial vertical plasma drift at lon-
gitude 0°E as predicted by the ROC-
SAT-1 plasma drift model for Decem-
ber solstice (blue), equinox (green), 
and June solstice (red) for a solar 
flux level of F10.7 = 150  (Illustration 
from Stolle, Lühr, Fejer, 2008 in ref-
erence section) 
 
Future Solar Cycles 
In the references below is a link to an 
opinion and model concerning solar 
cycles 24 through 25 - 26, etc. At the 
time of writing, this model is proving 
depressingly accurate. Don’t move 
QTH in the hope of working great 
TEP this solar cycle or in the next 
few.. 
 So far cycle 24 looks likely to top 
out in 2013 about SFI 180 at best or 
well down on the last cycle, 23 (SFI 
273), which was disappointing 
enough. By comparison, cycle 21 in 
1982 topped out at SFI 290. ZS op-
erators hoping to achieve 100 DX 
entities on 50 MHz in cycle 24 are in 
for a hard time and the next cycles 
are not predicted to add much to the 

(TEP from page 21) 

(Continued on page 23) 
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More on SDR systems 
Henry Chamberlain, ZS1AAZ 

tally and may be restricted to north/
south operation to the Mediterranean 
area, if at all. The decreasing level of 
solar activity from cycle 21 - 24 can 
be seen at  
ww w.s o le n . i n f o / s o l a r / im ag es /
comparison_recent_cycles.png  
 
Maximum Solar Activity Projection 
 The sun is in a strange mode 
regarding solar radiation. Currently 
only one face is partially active, the 
opposite face is largely inactive. This 
causes the 10,7 cm Solar Flux Index 
to alternate with each face between 
an average of ~145 and only 95 with 
little variation. The trend is readily 
displayed at http://www.solen.info/
solar/ and has occurred for the last 
11 solar rotations and there is no 
reason to expect changes and it in-
fluences directly on TEP working. 
From this, Table 2 has been com-
piled for another eight solar rotations 
to June 2013 using the synodic rota-
tion period of 26,24 days (same solar 
face visible). It looks as though early 
April 2013 (just after equinox) will 
produce peak TEP conditions of cy-
cle 24 for ZS operators. 
 

Table 2 Date centres for SFI maxima 

to June 2013. 
References 
1. Transequatorial Propagation of V.H.F. 
signals ZE2JV QST Dec 1959 copy at 
w w w . d x m a p s . c o m / d o c s /
qst_te_dec_1959.pdf  
2. Major Drop In Solar Activity Predicted 
by Staff Writers Boulder CO (SPX) Jun 15, 
2011:  
www.spacedaily.com/reports/Major_Drop_I
n_Solar_Activity_Predicted_999.html  
3. Long Distance Television Roger Bun-
ney 1976 
4. Relation between the occurrence rate 
of ESF and the equatorial vertical plasma 
drift velocity at sunset derived from global 
observations Stolle, Lühr, Fejer  Dec 2008 
www.ann-geophysics.net/26/3979/2008/  
5. Solar Terrestrial Activity Report 
http://www.solen.info/solar/ 
6. Bistatic range: 
http://en.wikipedia.org/wiki/Bistatic_range  

(Continued from page 22) 

I 
n the previous article, I told you 
about my experiences with the 
various SDR kits that are avail-
able on the Internet and ended 

up telling you a little about the 
RTL2832 and Funcubedongle, but 
here is more after I had purchased 
both items. 

 
The Funcubedongle 
 Howard Long, G6LVB, the de-
signer of the Funcubedongle, calls it 
the ultimate receiver on his Fun-
cubedongle.com website. There is a 
presentation by Howard at http://

(Continued on page 24) 

Date Anticipated average SFI 
peak value 

11/12/2012 145 

07/01/2013 145 

02/02/2013 145 

28/02/2013 145 

27/03/2013 145 

22/04/2013 145 

18/05/2013 145 

13/06/2013 145 

http://www.solen.info/solar/
http://www.solen.info/solar/
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www.amateurradio.org.za/Amateur%
20Radio%20TODAY.htm 
 The Funcubedongle that is now 
produced, is version 2, the first ver-
sion only received from about 64 
MHz upwards. 
 You can find the technical speci-
fications of the version 2 Fun-
cubedongle Pro+ at  
http://www.funcubedongle.com/?
page_id=1201 
 There are also questions and 
answers there that you may find in-
teresting. Certainly for the more tech-
nically minded, there is a lot of infor-
mation. 
 
The RTL2832 
 It starts at 64 MHz and receives 
up to 1,7 GHz. Apparently it can be 
modified to receive HF as well but I 
have not tried it. I searched the Inter-
net for more specifications of the 
RTL2832 and here are two sites with 
information 
http://wiki.spench.net/wiki/RTL2832 
and 
http://sdr.osmocom.org/trac/wiki/rtl-
sdr 
 It took only a little while before 
some amateurs designed converters 
to enable the RTL2832 to receive 
right down to zero frequency. I pur-
chased such a converter from 
CT1FFU and you will find his infor-
mation on the web. It cost about 
R500 including postage and import 
costs. There are do-it-yourself de-
signs on the Internet using passive 
mixers and the well-known NE612. 
CT1FFU says the passive mixer has 
sufficient gain. 

 
So what to buy? 
 You cannot go far wrong with 
purchasing the RTL2832. It costs 
about $20 on eBay and postage is 
$1. The local Post Office did not 
charge me import duties and it ar-
rived quickly. There is one big differ-
ence between the RTL2832 and the 
Funcubedongle, the RTL2832 can 
receive a bandwidth of up to 3,2 MHz 
compared to the Funcube’s 192 kHz 
bandwidth. It is debatable whether 
the wider bandwidth is an advantage, 
one can only use so much informa-
tion on a computer screen at a time. 
However, you can use it to receive 
broadcast band FM. Using the Fun-
cubedongle, you fill up half the 
screen with just one FM station. 
 The Funcubedongle cost R2 400 
postage and import duties included. 
This is a lot of money for a receiver 
only, but what a receiver! It starts at 
about 137 kHz, which will include the 
new amateur allocation. It has pro-
tection diodes across the input, 
which will help to protect it against 
unwanted RF. It has eleven band-
pass filters across the whole fre-
quency band. It is sensitive, about 
0,15 microvolts on amateur satellite 
bands because this was what it was 
designed for. One amateur suggests 
putting it right at the antenna and 
using a long cable to connect it to the 
PC USB port. That sounds feasible 
for mobile operations. 
 The main advantage of Software 
Designed Radios in my opinion is the 
ability to display a large part of the 
radio spectrum on a PC screen at 

(SDR from page 23) 

(Continued on page 25) 
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D 
etails of the fate of the wire-
less telegraphy equipment 
destined for the Boer forces 
are given in the accounts by 

Ploeger and Botha, Kennedy, Austin, 
and Rosenthal.

37
 The equipment was 

cannibalised by the British Forces for 
spare parts for the Marconi system 
being deployed in South Africa. The 
remaining Siemens equipment was 
sold off after the war by the Quarter-
master General, and purchased by F 
G T Parsons. Rosenthal was able to 
talk to him and he confirmed demon-
strating wireless telegraphy using this 
equipment. Eventually some of the 

equipment made its way to the War 
Museum in Bloemfontein, which has a 
restored Ruhmkorff coil transmitter, 
receiver and Morse inker. These are 
shown in Figures 9, 10 and 11. The 
South African Corps of Signals Mu-
seum has a restored receiver.  
 Siemens Ltd in Johannesburg 
were subsequently compensated for 
the loss of the equipment ordered by 
them for the ZAR - another oddity 
from a traumatic period in South Afri-
can history.  
 
British use of wireless telegraphy dur-

(Continued on page 26) 

Wireless Telegraphy during the Anglo-Boer 
War of 1899 - 1902 (part the last) 

Duncan C Baker 

one time. This is certainly true of 
both the Funcubedongle and the 
RTL2832. The display shows not 
only radio signals but also interfer-
ence of various types, like the elec-
tric fence we have around our retire-
ment centre, noise generated in the 
shack, etc. 
 Using either of these devices is a 
lot of fun and is informative about 
one’s radio environment. If one’s in-
terests are more in the HF field, the 
Funcubedongle is the answer, al-
though the RTL2832 plus a converter 
is usable too. I believe that in HF 
contesting, being able to see a large 
part of the spectrum at a time can be 
very useful. Using one of these sys-
tems as a Panadaptor together with 
radios that have an IF output is really 
elegant. 

 There is bound to be further de-
velopment in the field of SDR. It will 
be interesting to see if an accompa-
nying transmitter for the Fun-
cubedongle is developed. 
 
SDR transceivers 
 There are many SDR Receivers 
available on the web either in kit form 
or already built up. There are several 
Transceivers in kit form available but 
usually one or two bands only. There 
are the Flexradio range of transceiv-
ers available of course and it must be 
fun to own one of them if one can 
afford them. Search the web if you 
are interested in a transceiver. 
 
Tip: If you want to use the URL’s I 
supplied, it may help to download the 
electronic version of Radio ZS from 
the SARL web. 

(SDR from page 24) 
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ing the war   
 
'Failure' in the Army  
 Comprehensive details of the Brit-
ish use of wireless telegraphy during 
the war may be found in the reports of 
Austin and Fordred.

38
 What follows is 

based on their reports, with a few ad-
ditional references.  
 At the outbreak of war, Marconi 
persuaded the British War Office that 
wireless telegraphy would be useful in 
ship-to-shore communications in or-
der to regulate shipping traffic in Dur-
ban and Cape Town, where the 
steady flow of troopships was causing 
massive congestion and delays in the 
harbours.

39
 Persuaded by this sug-

gestion and the success of trials of 
Marconi's system during the naval 
manoeuvres earlier in 1899, the War 
Office agreed to hire five wireless sets 
and operators on a six-month con-
tract, with effect from 1 November 
1899. The equipment was to be used 
to control shipping at the ports.  
 By the time Marconi's engineers, 
Bullocke (in charge), Dowsett, Elliott, 
Franklin, Lockyer and Taylor, arrived 
in Cape Town on 24 November 1899, 
they found that the original agreement 
had been changed and they were in-
vited to volunteer for active service in 
the field. The men were prepared to 
do so, but the equipment, which had 
been designed and tested for ship-
board use, had to be installed in wag-
ons for use on land. This may well 
have been the first mobile wireless 
system! Captain I N C Kennedy, who 
had been present at Marconi's early 
demonstrations and knew him, was 

appointed to assist Bullocke and his 
men. Figure 12 shows some of the 
men involved in this work.  

(Wireless telegraphy from page 25) 

(Continued from page 27) 

Figure 9: The Siemens receiver. (Photo: 
By courtesy of the War Museum of the 
Boer Republics, Bloemfontein) 

Figure 10: The Morse inker for the Sie-
mens receiver. (Photo: By courtesy of the 
War Museum of the Boer Republics, 
Bloemfontein) 

Figure 11: The restored Marconi 
Ruhmkorff coil transmitter. (Photo: By 
courtesy of the War Museum of the Boer 
Republics, Bloemfontein) 
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 The battery power supplies and 
jelly accumulators were secured to 
the bottom of a wagon, along with the 
spark transmitter. The Morse key was 
to be operated at the back of the 
wagon to keep the operator away 
from the spark, which could be as 
long as 30 cm according to the de-
tailed quotations of equipment re-
ferred to earlier. A successful demon-
stration of the equipment was held at 
the Castle in Cape Town in early De-
cember, and was described by Ken-
nedy as a success.

40
 At this time, 

Kennedy was also able to view the 
confiscated Siemens equipment. He 
was critical of the fact that the sets 
were not enclosed in metal, thus af-
fecting their suitability for operational 
use, but nevertheless took the oscilla-
tors and Morse keys. The British 
equipment had no masts, as it was 
originally intended for shipboard use, 
and antennas could have been rigged 
easily. The steel masts, which accom-
panied the Boer equipment, were 
abandoned, presumably because 
there was insufficient time available 
for their evaluation. The British equip-
ment was to be operated using bam-
boo masts. This decision was to be 
the root cause of problems experi-
enced later.  
 The equipment was to be de-
ployed around De Aar, the railhead for 
the dispersal of the British forces. The 
wireless telegraphy sets were in-
tended for communications between 
various British columns operating in 
the area. At this stage, it became 
clear that the wagons used for the 
mobile installations were unsuitable 

for the task.  
 The problem was resolved by 
transferring the equipment to better-
sprung Australian pattern wagons.  
 The bamboo poles soon began to 
split in the dry, arid conditions preva-
lent in the Karoo where Marconi's en-
gineers were deployed. Kites and bal-
loons, as shown in Figure 13 and the 
first illustration in this article, were 
used in an attempt to provide the 
spark transmitters with a suitable 
length antenna - the length being cru-
cial for tuning the system. Three of 
the sets were sited at the towns of 
Orange River, Belmont and Modder 
River. An additional station was es-
tablished at Enslin, some 27 km from 
Modder River, to provide advance 
warning of a possible Boer attack. 
Establishing communications between 
the various sites using poles or kites 
proved to be difficult. In addition, the 
high level of atmospherics from thun-
derstorms caused considerable inter-
ference at the receivers. By the end of 

(Wireless telegraphy from page 26) 
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Figure 12: Royal Engineers/Marconi Com-
pany Wireless section at De Aar encamp-
ment, South Africa, 1899. (Photo: By cour-
tesy of GEC-Marconi)  
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December 1899, wireless contact 
had been established between Or-
ange River and Modder River, a dis-
tance of some 80 km, via a manually 
operated relay station at Belmont.  
 Owing to adverse weather condi-
tions, the Marconi equipment re-
mained unserviceable for three of the 
six weeks which were spent on 
evaluating the system in the field. 
Naturally, Marconi defended the sys-
tem and his operators against criti-
cism for failing to establish wireless 
communications. At a meeting of the 
Royal Institution on 2 February 1900, 
he made a fortuitous tactical blunder 
by criticising the local military authori-
ties for not making proper prepara-
tions. The light bamboo poles, which 
had been selected for use, had not 
been up to the task and had broken 
due to drying out. Taking umbrage at 
this criticism, the Director of Army 
Telegraphs instructed the sets in the 
field to be dismantled immediately. 
Two further sets, which had been 
sent to accompany General Buller's 
forces in Natal, were also withdrawn 
from service.  
 On a technical note Marconi had 
already stumbled on the crux of the 
problem. The weather experienced 
around De Aar differed markedly 
from that under which his trial had 
been performed. Suitably deployed 
antennas were crucial to the success 
of the system and the local climate 
had played its part in the failure of 
the masts and of alternatives such as 
kites or balloons. The severe thun-
derstorms, which are a feature of the 
South African interior during summer, 

were also a source of serious inter-
ference for the primitive receivers. 
(The receiver was, in effect, only a 
coherer, lacking any tuning other 
than the length of the antenna used.) 
Furthermore, the conductivity of the 
soil was poor and unsuccessful at-
tempts were made to improve the 
effectiveness of the earth connection 
and thus the efficiency of both trans-
mission and reception.  
 
Success in the Navy  
 The successful trials in the Royal 
Navy during the manoeuvres of 1899 
prior to the war had no doubt sensi-

(Wireless telegraphy from page 27) 
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Figure 13: George Kemp, formally Mar-
coni’s Chief Assistant, with a Baden-
Powell kite. (Photo: By courtesy of GEC–
Marconi) 
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tised the naval authorities to the po-
tential usefulness of Marconi's sys-
tem. The five wireless telegraphy 
sets which were withdrawn from ac-
tive service with the British Army fol-
lowing Marconi's 'fortuitous blun-
der' (referred to above), became 
available fur use by the Royal Navy, 
which requested the equipment to 
support the naval blockade of De-
lagoa Bay. By March 1900, these five 
sets had been installed on the cruis-
ers HMS Dwarf, Forte, Magicienne, 
Racoon and Thetis. Thetis was the 
first vessel to be equipped with wire-
less apparatus under wartime condi-
tions.

41
 

 As was to be expected, the ships 
proved to be ideal platforms for the 
equipment. Extended masts and the 
good conductivity of seawater greatly 
improved the performance of the 
telegraphy sets. The operational area 
and effectiveness of the ships could 
be drastically increased, as they no 
longer needed to maintain sight of 
each other in order to exchange sig-
nals. Furthermore with the Magi-
cienne in Delagoa Bay providing a 
relay to a telegraph landline speedy 
communication was possible be-
tween the ships at sea and the op-
erational headquarters for the Navy 
in Simon's Town, some 1 600 km 
away. A communications range of 85 
km was obtained on 13 April 1900. 
There is also an unsubstantiated 
claim of a signal transmission over a 
distance of 460 km.  
 By November 1900, the nature of 
the war in South Africa had changed. 
It had become a guerrilla war and the 

British had begun to apply a 
scorched earth policy.

42
 There was 

no further need for wireless commu-
nications in the Navy. The significant 
point, however, is that between the 
successes achieved in wireless trials 
during the naval exercises in 1899 
and the undoubted success of the 
use of wireless under operational 
wartime conditions, the Navy was 
convinced of the viability of Marconi's 
system. A decision was taken to 
equip 42 ships and 8 shore stations 
around Britain with wireless telegra-
phy equipment by the end of 1900.  
 Austin provides an interesting 
technical perspective on the prob-
lems experienced by the British Army 
with the use of Marconi's system un-
der operational conditions in South 
Africa.

43
 By weighing the evidence 

provided by operations on land and 
at sea, it is reasonable to conclude 
that important factors which contrib-
uted towards the lack of success 
around De Aar included the problems 
associated with elevating the anten-
nas to suitable heights and the failure 
of the masts; climatic conditions, in-
cluding the frequency and severity of 
thunderstorms; and poor earth con-
ductivity.  
 
Final comments  
 It is intriguing to think that, but for 
the timing, the ZAR could have had a 
wireless telegraph network connect-
ing the forts around Pretoria at the 
outbreak of war. As far as can be 
established, van Trotsenburg accom-
panied President Paul Kruger to 
Machadodorp, site of the ZAR Gov-

(Wireless telegraphy from page 28) 
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ernment towards the end of the war, 
and subsequently returned to the 
Netherlands.

44
 Paul Constant Paff is 

reported to have maintained close 
links with the military after the war 
and to have acted as adviser to the 
South African Government. His pa-
pers are housed in the Archives of 
the Parliament of South Africa.

45
  

 The willingness of Marconi to 
supply the ZAR with wireless telegra-
phy equipment adds an interesting 
sidelight to the story.

46
 The British 

Army's experiences with the opera-
tional use of wireless telegraphy 
equipment appears to be fairly typical 
of new and sophisticated equipment 
in the initial stages of deployment, 
even today. There can be little doubt, 
however, that the experience gained 
during the Anglo-Boer War served 
the Marconi Company well in the fur-
ther development and refinement of 
the equipment.  
 The importance of this early ap-
plication of wireless telegraphy 
equipment in the development of 
modern radio communications has 
been recognised by the Institution of 
Electrical and Electronic Engineers 
with the declaration of an IEEE his-
torical milestone. The proposed cita-
tion for the first operational use of 
wireless telegraphy reads:  
 'The first use of wireless telegra-
phy in the field occurred during the 
Anglo-Boer War (1899 - 1902).  
 The British Army experimented 
with Marconi's system and the British 
Navy successfully used it for commu-
nication among naval vessels in De-
lagoa Bay, prompting further devel-

opment of Marconi's wireless tele-
graph system for practical uses.'  
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W 
ay back in 2002, I felt 
like getting together with 
some amateur friends 
just to talk about Ama-

teur Radio without any formal meeting 
and any politics, and so the Coffee 
Shop idea was formed in my mind. 
Laurie, ZS5DL, started the Hams Cof-
fee Shop with Ian, ZS5IH, and Stan, 
ZS5LX, at The St John’s Coffee Shop, 
Checkers Centre Pinetown. We just 
wanted to drink coffee or tea and 
probably have a piece of cake, or 
whatever, and chat away as all ama-
teurs like to do. We decided that NO 
WIVES at all and most wives are after 
all, most certainly not interested in all 
the radio talk. Well that venue proved 
to be too small, as we had no longer 
sat down to our first cup when there 
were people waiting for seats. We 
wanted to take our time and talk Ama-
teur Radio. I went over to the Japa-
nese Tea Gardens at Sarnia and met 
Cherry Roscoe, the owner, and she 
welcomed us with open arms. What a 

lovely lady! She 
is a baker by 
trade and makes ALL the eats sold at 
the Tea Gardens herself. The Tea 
Garden is set in beautiful surround-
ings and is quiet and peaceful. A 
lovely spot indeed. 
 Therefore, we picked the third 
Thursday of each month at 10:00 as a 
date. Yes weekdays, so it was suit-
able for pensioners who had time on 
their hands and did not like to go out 
at night time. 
 Angus, ZS5GV, and Tony, 
ZS5GR, were invited to join us and 
Tony invited Lawry, ZS5HV. John,  
ZS5JON, was next. And so we grew. 
We come at 10 o’clock and we eat 
and drink whatever is our choice, talk 
a helluva lot and leave round about 
12:00 and sometimes after. Some 
very kindly take home a slice of 
Lemon Meringue Pie or Tipsy Tart for 
their wives. 
 Laurie decreed that we would not 
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Hams Coffee Shop  
Laurie Devereux, ZS5DL 
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talk about Clubs or Amateur politics. 
This is not a Club meeting at all. All 
Amateurs are welcome to come 
along and enjoy a morning with 
friends. Amateur Radio is the main 
subject but computer problems are 
also discussed. Well we actually talk 
about anything that interests us as a 
group. We enjoy our Coffee Shop get 
togethers. If you bump into one of the 
Gang somewhere, the first thing that 
is asked is, “when is our next Coffee 
Shop.” We look forward to it, Laurie 
sends out an e-mail to remind all the 
day before The Day. 
 Martin, ZS5M, was next to join, 
followed by Peter, ZS5PJW, and 
Gary, ZS5NK. We needed more 
space, as there was now too many 
around a small table, so Cherry ac-
quired a long table to make it more 
comfortable for us and still only al-
lowed for one speaker at a time. Af-
ter all, you do not want to miss any-
thing that is said. 
 What do we eat and drink. Well 
Laurie always takes the orders and 
has got to know them by heart – 
toasted bacon and egg for Laurie, 
lemon meringue pie for Tony, scone, 
jam and cream for Angus, Martin and 
Peter. Lawry Lauf had a breakfast for 
he was a big man and needed suste-
nance. Gary has lemon meringue 
pie. Stan and Ian had the scones. 
John, a toasted cheese and tomato 
every time. Yes, it all became a 
pleasant habit really. Tony said there 
was not enough lemon in the lemon 
meringue pie and changed to apple 
crumble and Rooibos tea. Gary also 
drinks Rooibos tea.  Tony, ZS5DA, 

was next  to join us and travelled all 
the way from Inchanga for the occa-
sions, but he soon had to leave us 
when he found himself a job. 
 Unfortunately, tragedy struck the 
Coffee Shop Gang when Lawry, 
ZS5HV, was murdered outside his 
house when hijackers stole his car. A 
bad scene and we felt the loss of a 
good friend. Not long after that Stan, 
who had been ill for a long time, 
passed away. Another sad loss 
 We exchange circuit diagrams, 
talk about DX, and historical events 
in Amateur Radio. Computer prob-
lems are sorted out. Antennas are 
discussed at length. In fact, very of-
ten 12:00 comes around and al-
though some have to leave or to do 
other things, some stay and talk. We 
enjoy it. 
 My dear friend Ian succumbed to 
the “Big C” and passed away. We 
certainly miss Ian and his cheery dis-
position. Ian enjoyed life right to the 
end. 
 Derek, ZS5DM, joined us and 
caused an upset in the eating habits 
of John. He wanted a Sunrise break-
fast. John changed to that and en-
joys it. 
 Ray, ZS5BM, was cajoled into 
coming along. He came kicking and 
protesting and eventually is now first 
there and last to leave. Ray loves to 
talk Amateur Radio and enjoy a cup 
of coffee! 
 Well I tell you nothing gets in the 
way of the Coffee Shop. Neither rain, 
wind nor other “off putting things.” I 
woke up one third Thursday morning 
to thunder, lightning and heavy rain. 

(Coffee Shop from page 31) 
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R 
aDAR is in full blossom with 
the dawning of a new year - 
2013. After many years, 
RaDAR has finally become 

what it was meant to be. The concept 
has been refined and has become the 
guideline for amateur radio communi-
cations throughout the various instal-
lations or deployments. 
 Right from the very beginning, 
RaDAR has catered for any station, 
be it fixed, portable stations in alter-
nate buildings, field stations, various 
mobile stations and the amateur radio 
operators on foot. 
 Much of the newer ideas, like the 
“one contact per kilometre moved” 
experiment done in 2012, combine 

with the RaDAR concept in whole to 
present a concept that not only pro-
vides excellent communication skills 
and knowledge but to enhance the fun 
aspect of RaDAR. 
 Much has been said about rapid 
re-deployment and movable stations 
and with the latest contest rules for 
2013, RaDAR is even more so - ex-
actly that. It would be really great see-
ing more mobile stations and also 
more operators moving around on 
foot. That makes RaDAR extra spe-
cial. 
 Peter, ZS6IQ, who did well during 
operations from his boat on the Vaal 
Dam during November 2012’s RaDAR 

(Continued on page 34) 

Rapid Deployment Amateur Ra-
dio 

Rapidly deployed, easily movable (objects), 
Amateur Radio stations 

Eddie Leighton, ZS6BNE 

When I left home, I could barely see 
20 feet in front of the car but off I 
went. Angus phoned and asked 
Doris if I was home. “No he has gone 
to the Japanese Gardens” she re-
plied. Angus arrived. We almost had 
a full group despite the weather. 
 Bruce, ZS5XT, was next, fol-
lowed by Dave, ZS5FR, who had just 
retired from work and joined us. He 
too loves the Amateur Radio morn-
ing. Dave enjoys his Sunrise Break-
fast. 
 Some we invited gave as an ex-
cuse “I need to help my wife” but 
when I phoned his wife, I was told, “I 
wish he would go along he gets un-

der my feet around the house.” So, 
you do not need to make excuses – 
we do not believe them anyway. 
 So, friends look around your 
Amateur community and see if there 
are any retired, pensioners and other 
idle amateurs about, and start a 
Hams Coffee Shop. It is a daylight 
occasion and you can see to drive in 
the daylight. In addition, 
you do not have to leave 
your wife at home alone 
like at night time. We thor-
oughly recommend it. 
 
What about something from the 
Wrinkly Ravers in ZS2? 

(Coffee Shop from page 32) 
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contest has now offered a prize to the 
winner of the April 2013 RaDAR con-
test. The prize is a 2 m / 70 cm base 
antenna. Many thanks to Peter for his 
kind gesture. On the announcement 
of the winner, Peter will be given the 
details and he will send it off to the 
well deserving contestant. May the 
best man or woman win! 
 Most certainly, whatever category 
is chosen on the day, each and every 
station will need to work hard to win 
the prize. The contest is only four 
hours but you will find yourself in the 
“twilight zone,” a very strange place to 
be but hang in there and watch the 
sunset as the earth rotates and the 
view of the sun disappears over the 
horizon. 

 At this time, you may hear signals 
on the higher bands. Why not make 
contact with DX stations as a RaDAR 
station using your mode of choice. 
Certainly, you will have a better 
chance using the digital modes or 
even CW. 
 Most important - Have fun! 

(RaDAR from page 33) 
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They shall grow not old as we that are left grow old 
Age shall not weary them nor the years condemn 
At the going down of the sun and in the morning 

We will remember them.”  
 

Hulle word nie oud soos ons wat bly vergrys, 
Die jare sal hulle nie raak nog die tyd se eis 

En, soos die son sak of die môre ontvou, 
Eer hul herinnering – ons sal onthou.” 

 

 Mike Muir, ZS6MUI       Buddy McCullen, ZS1MP  
 EI Terblanche, ZR2ET      Philip Conradie, ZS1CON  
 Thys Van Vollestee, ZS6TVV   Darryl du Randt, ZS6DLD 

 Les Smith, ZS1GR 

Radio amateurs around the country 
are mourning the death of Les Smith, 
ZS1GR, who suffered a massive 
stroke on Saturday 5 January 2013 
from which he never recovered. 
 Les was a regular member of a 
amateur radio group that has been 
meeting on 7 085 kHz six mornings a 
week for some 30 years. He seldom 
missed a “sked” unless he was too ill 
to come on air, and his stimulating 
contributions to the discussions will be 
sadly missed by all the members of 
the group, and by many other people 
who listened in for about 30 minutes 
each morning. 
 Les joined the group after his re-
tirement from the South African Po-
lice, where he was a detective on the 
Fraud Squad. He had led a most in-
teresting and varied life in many differ-
ent parts of the world, and was able to 
enliven the discussions with little snip-
pets of his experiences of life in the 
British Army (where he was a ser-
geant in the Royal Artillery), in places 
such as London, Palestine, North Af-
rica and Hong Kong. Listeners were 

fascinated by accounts of his battle to 
operate the notoriously inefficient 
Number 19 wireless set, which was 
issued to British troops at that time, 
and by many other interesting snip-
pets about his life in the army as a 
gunner/signaller. 
 After serving in the army, Les 
joined the British South African Police 
in the then Northern Rhodesia. He 
was stationed in Fort Rosebury, 
where he married Wendy in a church 
without a roof some 50 years ago. 
Weird and wonderful were the tales of 
his experiences in the bush! 
 Les was not afraid to raise contro-
versial topics for discussion, and to 
join in heated arguments about radio-
related and other topics. Now that he 
has joined the ranks of the Silent 
Keys, the 7 085 kHz group will be left 
much the poorer with his passing. 
 

At the going-down of the sun and in 
the morning, we will remember him. 

 
Bert von Rahden, ZS6LP 

Silent Keys   Stil Sleutels 
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